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Multi-criteria decision making (MCDM) is an area that is often discussed in operations research 
(OR). It is able to handle problems involving multiple criteria, and produce meaningful and quality 
decision making, especially in selecting the best alternative. This paper is aimed at reviewing the 
applications of MCDM for technical evaluation of tenderers. It identifies the problems that often 
occur in technical evaluation of tenderers. The MCDM techniques that have been employed to 
address these problems are then discussed, along with their benefits and limitations. Based on the 
review conducted, it can be suggested that analytical hierarchy process (AHP) is the most practical 
MCDM method for technical evaluation of tenderers, as it provides a fair and open process of 
assessment by taking into consideration the evaluators involved to avoid the issue of bias, and can be 
carried out with simplicity and transparency. Nonetheless, studies on other MCDM methods should 
be further explored due to the limitations of AHP. 
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Procurement systems play an important role in many countries and organisations. Most countries 
recognise that the nation's development depends on an efficient procurement system, which can 
ensure the success of projects of state facilities, such as government offices, schools and hospitals, in 
order to successfully meet the demands of the people. Accountability in the selection of qualified 
tenderers is important in achieving success in a project. Therefore, in the selection of tenderers, 
making the right decision, taking into account all of the factors involved, is very important (Tahriri et 
al., 2008; Abu Nemeh, 2012).  
 
The tender procedure is very complex and involves coordination tasks with different priorities and 
objectives for each item. Cheng & Li (2004) stated that if no system or technique selection is in place 
to accurately assess the most suitable tenderer, project performance can be affected. Technical 
evaluation of tenderers is one of the main activities of an organisation in acquisitions, whether in the 
form of services, supplies or works to facilitate the planning of a project. Bias and inconsistency in 
judgement are inevitable if the technical evaluation depends on intuition, subjective judgment or 
emotion. Therefore, a transparent, flexible guidance tool to support the assessment of the tenderers is 
required to produce a more effective evaluation (Mohemad et al., 2010).  
 
Effective technical evaluation of tenderers needs to take into account the diversity of procurement 
situations that occur in terms of the complexity and importance of all levels.This is associated with 
problems in the establishment of criteria for the evaluation of potential tenderers, and deciding the 
final choice among the qualified tenderers. In order to assess the best tenderer, it is important to take 
into account both quantitative and qualitative factors simultaneously. Managers also need to take into 
account the various relevant factors in the evaluation process. To this end, based on previous studies, 
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the assessment of tenderers often involves multi-criteria decision making (MCDM), which is a 
commonly used tool in OR. This is due to its ability to handle the problem of MCDM and priorities, 
and to support selection problems that are complex and unstructured. This approach enables decision 
makers to assess various criteria and compare alternatives to achieve specific goals (Pomerol & 
Barba-Romero, 2000; Büyüközkan, 2004). The main feature of MCDM is its emphasis on judgment 
of group decision making, determining the objectives (goals) and criteria, estimating the weighted 
relative importance, and assessing the contributions of each option for each criteria(DCLG, 2009). 
 
This paper is aimed at reviewing the applications of MCDM for technical evaluation of tenderers. It 
identifies the problems that often occur in technical evaluation of tenderers. The MCDM techniques 
that have been employed to address these problems are then discussed, along with their benefits and 
limitations. This paper is organised as follows: Section 2 describes overview of the MCDM 
techniques in technical evaluation of tenderers problem. Section 3 describes the challenges faced in 
technical evaluation of tenders and MCDM techniques employed. Section 4 provides a comparative 
analysis the MCDM techniques to determine their benefits and limitations. Section 5 suggests the 




2. OVERVIEW OF THE MCDM TECHNIQUES 
 
2.1 Analytical Hierarchy Process (AHP) 
 
AHP is a technique that has a hierarchy consisting of goals, criteria or factors, sub-criteria and 
alternatives, comparative judgments, and synthesis of priorities by combining qualitative and 
quantitative criteria simultaneously. Gabb & Henderson (1996), Yahya & Kingsman (1999), Tam & 
Tummala (2001) and Shiau et al. (2003) found that AHP provides a fair and open process for the 
technical evaluation of tenderers. The primary advantage of AHP is its simplicity and transparency in 
developing an interactive selection model to facilitate decision makers in evaluating tenderers 
(Anagnostopoulos & Vavatsikos, 2006). It is a flexible, easy to use and cost effective method that 
does not require much time for evaluating and selecting the best tenderers (Palcic & Lalic, 2009). In 
addition, it is effective and practical for complex tenderer evaluations, whereby judgements are made 
using pairwise comparisons, which leads to more precise and concise decisions (Padumadasa & 
Rehan, 2009). Hence, the application of AHP technique in evaluation of tenderers provides versatility 
for various projects, or alternatives and multi-criteria (Kwok, 2011). The importance of each criterion 
can be seen clearly as it is in the form of a hierarchical structure, while the consistency test reduces 
bias in making decisions (Aruldoss et al., 2013). 
 
The limitations of AHP are irregularities in rankings and the number of pairwise comparisons needed 
(Oladapo & Odeyinka, 2006).The decision maker’s pairwise comparisons would contain a degree of 
uncertainty in the preference matrix, which results from doubts expressed by an individual decision 
maker as to the accuracy of his or her judgments (Wu, 2007). In addition, it is strongly dependent on 
human judgment as a main element to determine the pairwise comparisons in evaluating tenderers 
(Aruldoss et al., 2013). 
 
 
2.2 Case-Based Reasoning (CBR) 
 
CBR utilises specific knowledge from previous experiences to create a tenderer evaluation system 
(Bhattacharya & Karnam, 1997). Its database system can store the performance of past suppliers, 
which would be used to retrieve and select the tenderers who meet the specifications predefined by 
the company (Choy & Lee, 2002). However, this method is not capable to enhance the accuracy of the 
optimal decision in the selection the tenderers. Hence, it must be integrated with other techniques 
(Alptekin & Büyüközkan, 2011). 
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2.3 Analytic Network Process (ANP) 
 
ANP replaces the hierarchical structure of AHP with a network structure that depends on the criteria 
for the purpose of comparison, which is then transferred to the matrix of the weights for all the 
alternatives. The advantages of this technique are that independence among elements is not required 
and the prediction is accurate because priorities are improved by feedback. ANP is capable of solving 
the tenderer problems in which alternatives and criteria have such interactions that cannot be shown in 
a hierarchy (Sadeghi et al., 2012). Among its limitations are that it is time consuming and does not 
take into account the element of uncertainty in the selection (Aruldoss et al., 2013). 
 
 
2.4 Fuzzy AHP  
 
In this approach, which is an extension to the AHP technique, triangular fuzzy numbers and fuzzy 
synthesis are used to represent the comparative judgment and determine the priority decisions in 
accordance with the criteria (Ho et al., 2010). Hwang et al. (2005) and Mahmoodzadeh et al. (2007) 
used fuzzy AHP in considering the multi-criteria factors related with selecting tenderers. Their 
findings indicated that this technique is capable of dealing with ambiguity, and managing quantitative 
and qualitative data simultaneously using fuzzy numbers. However, it needs additional data on 
optimistic and pessimistic values in human judgements (Rahardjo & Sutapa, 2002). 
 
 
2.5 Fuzzy Set Theory (FST) 
 
This technique, introduced by Zadeh (1965), uses fuzzy numbers and sets to deal with the ambiguity 
of human judgments based on rational. This approach is able to evaluate the imprecision involved in 
the criteria that are subjective or qualitative in the evaluation and selection of tenderers (Sarkar & 
Mohapatra, 2006; Ho et al., 2010). In addition, it can assess the ambiguity of data with the help of 
mathematical theory and linear programming (Mahmoodzadeh et al., 2007). However, it is subjective 
because it depends on fuzzy numbers, which are not selected on the basis of common agreement, and 
are complex and difficult to understand (Ulutas et al., 2012). 
 
 
2.6 Data Envelopment Analysis (DEA) 
 
DEA measures the relative importance of the performance of tenderers through the diversity of the 
inputs and outputs. The advantage of this technique is that it is able to handle data that is not accurate 
(imprecise data) and identify under-performing units, and provides performance measurement 
techniques for evaluating the effectiveness of tenderers (decision making units, DMU). Hence, it is 
widely used in supply chain management (Wu et al., 2007). In addition, a variety of inputs and 
outputs can be applied to this technique, with the relationship between both not being required. Direct 
comparison of the inputs and outputs can be done even when both are using different units (Aruldoss 
et al., 2013). 
 
However, the limitation of DEA is that it is not able to measure the efficiency of the tenderers. This 
can lead to inefficient tenderers getting higher scores than competent tenderers due to the weightage 
given (Wu et al., 2007). This technique is also largely dependent on qualitative criteria and cannot 
operate if it is not affiliated with any of the MCDM techniques for quantitative criteria (Ho et al., 
2010; Ulutas et al., 2012). Furthermore, its statistical tests cannot be applied for complex problems 




2.7 Technique for Order of Preference by Similarity to Ideal Solution (TOPSIS) 
 
TOPSIS is used to determine the list of priorities for the alternatives by calculating the fuzzy positive-
ideal (FPIS) and fuzzy negative-ideal (FNIS) solutions simultaneously (Chen, 2006; Mahmoodzadeh 
et al., 2007; Chang, 2010; Nikou & Moschuris 2012). Chen (2006) developed TOPSIS as a 
conceptual evaluation model in the selection of tenderers. It was found that this technique is able to 
measure the relative criteria of alternative results in a mathematical form (Mahmoodzadeh et al., 
2007). In addition, Chang (2010), Yayla et al. (2012) and Nikou & Moschuris (2013) formulated 
TOPSIS models for tenderer evaluation in the semiconductor, garment and defence industries 
respectively. These studies demonstrated that TOPSIS is able to improve the tenderer evaluation and 
selection process. However, it is difficult to understand because it consists of many algorithms and 




3. CHALLENGES IN TECHNICAL EVALUATION OF TENDERERS AND 
RELEVANT MCDM TECHNIQUES  
 
There are many problems in the evaluation of tenderers, especially in the public sector, such as 
evaluating on the basis of the lowest bid price, lack of qualified consultants, management pressure to 
meet budget and time constraints, and lack of experience and knowledge of available decision support 
systems (Abu Nemeh, 2012). Gabb & Henderson (1996) found that officers in the Australian Defence 
Organisation (ADO) involved in technical evaluations usually have very tight time constraints, and 
the requirements to ensure fairness and confidentiality add more pressure to these activities. 
According to the findings of a case study conducted by Bhattacharya and Karnan (1997), the main 
problems for acquisitions in India are the lack of data to determine the achievements of tenderers 
through experience and lack of knowledge among the officers conducting the acquisitions. The 
selection method applied in evaluating tenderers is case based reasoning (CBR). Choy & Lee (2002) 
also used CBR in the study on problems in evaluating the performance of tenderers in Hong Kong. 
China also faces similar problems with other countries because of the wide range of criteria to be 
taken into account in evaluating tenderers.The approach used to solve this problem is by using 
analytic network process (ANP) (Wei et al., 1997), which is also used in Hong Kong (Cheng & Li, 
2004), Korea (Jo & Kim, 2008), Iran (Rafiei & Rabbani, 2009; Sadeghi et al., 2012) and India 
(Vinodh et al. 2011). 
 
According to Kwok & Lim (2006), Teo (2010) and Kwok (2011), the evaluation of tenderers in 
Singapore’s Ministry of  Defence (MOD) has become more challenging and complex in order to meet 
the needs of military systems for operations. In addition, MOD also looks into aspects of price, 
quality, time, abilities of tenderers and, in particular, technical specifications. It uses analytical 
hierarchy process (AHP) as a decision support tool to complete the tender evaluation process more 
effectively. AHP is also used in Australia (Gabb & Henderson,1996), Taiwan (Shiau et al., 2003; 
Wang et al., 2006), Malaysia (Yahya & Kingsman, 1990; Tam & Tummala, 2001; Manoharan, 2005; 
Tahriri et al., 2008), Lithuania (B , Nigeria (Oladapo & Odeyinka, 2006), 
Greece (Anagnostopoulos  & Vavatsikos, 2006), Slovenia (Palcic & Lalic, 2009), Sri Lanka 
(Padumadasa & Rehan, 2009), Indonesia (Hendro, 2010) and Saudi Arabia (Abu Nemeh, 2012). 
 
Chen et al. (2006) used fuzzy set theory (FST) to handle the problem of uncertainty in the assessment 
of tenderers to get the ideal solution. India (Sarkar & Mohapatra, 2006) also used the FST to evaluate 
the performance and capabilities of tenderers based on predetermined criteria. Spain (Garfamy, 2006) 
used data envelopment analysis (DEA) to avoid the problem of the technical evaluation being 
conducted in the traditional way, which gives priority to the lowest bidder. United States of America 
(Seydel, 2006; Wu et al., 2007), China (Shen, 2011) and Iran (Toloo & Nalchigar, 2011) also used 




Taiwan also faced difficulties because of the multi-criteria in the evaluation tenderers, and solved this 
problem using fuzzy AHP, whereby tenderers are listed in order of importance (Hwang et al., 2005). 
China (Wu, 2007; Chang, 2010) and Greece (Nikou & Moschuris, 2012) used the Technique for 
Order of Preference by Similarity to Ideal Solution (TOPSIS) in the evaluation by calculating the 
weight for each criterion. Evaluation of projects in Iran (Mahmoodzadeh et al., 2007) and Turkey 
(Yayla et al., 2012) combined the techniques of fuzzy AHP and TOPSIS. 
 
Table 1 summarises the problems that often occur in the technical evaluation of tenderers and the 
MCDM techniques employed. For instance, based on table 1, most problems used AHP to solve the 
problem. Other notable techniques are CBR, ANP, FST, DEA, Fuzzy AHP and TOPSIS. 
 
Table 1: Problems that often occur in the technical evaluation of tenderers and the MCDM techniques 
employed. 
Num. Authors/ Country Problems Technique 
1.  Gabb & Henderson (1996) / 
Australian Defence 
Organisation (ADO) 
Difficulties in the technical evaluation 




2.  Bhattacharya & Karnam 
(1997) / India 
No specific method for evaluation of 
tenderers. 
CBR 
3.  Wei et al. (1997) / China Issues on criteria to be taken into 
account for evaluating tenderers. 
ANP 
4.  Yahya & Kingsman (1999) 
/Malaysia 
Difficult to identify priority rankings of 




5.  Tam & Tummala (2001)/ 
Malaysia 
Difficult to evaluate the tenderers of 
telecommunications systems because of 
multi-criteria and many tenderers. 
 
AHP 
6.  Choy & Lee (2002) / Hong 
Kong 
Difficulties arise in assessing the 
performance of tenderers. 
CBR 
7.  Shiau et al. (2003) / Taiwan Evaluation of subcontractor is not 
effective in selecting the appropriate 
subcontractor to award the project. 
 
AHP 
8.  Cheng & Li (2004) / Hong 
Kong 
Evaluation of tenderers is not effective 
because the construction management 




9.  Hwang et al. (2005) 
/Taiwan 
Difficulties due to the multiple criteria 
in the evaluation of tenderers and the 
need to list the tenderers by priority. 
 
Fuzzy AHP 
10.  Manoharan(2005) / 
Malaysia 
Evaluation of tenderers is not effective, 
causing project delays, cost overruns, 
non-confirmation on quality, accidents, 
increase in the number of claims, 
litigation and contractual issues, and 




11.  Chen et al. (2006) / Taiwan Uncertainties in evaluating the tenderers 




Num. Authors/ Country Problems Technique 
12.  Sarkar & Mohapatra 
(2006) / India 
Difficulties in evaluating the 
performance and capabilities of the 
tenderers for various criteria. 
 
FST 
13.  Garfamy (2006) / Barcelona, 
Spain 
Tenderer evaluation based on traditional 
methods, whereby priority is given to 
the lowest bidder, which makes it hard 




14.  Anagnostopoulos 
&Vavatsikos (2006) / 
Greece 
Evaluation of tenderers is made based 
on low prices only. 
AHP 
15.  Seydel (2006) / US Significant problems involving limited 
alternatives and multiple criteria, 
whereby it is difficult to determine the 
weights of each criterion in the 
evaluation of the tenderer. 
 
DEA 
16.  Kwok & Lim (2006) / 
Ministry of Defence, 
Singapore 
Tenderer evaluations for procurements 
are complex and challenging because of 
the need to meet military requirements. 
 
AHP 
17.   & Banaitis 
(2006) / Lithuania 
Selections are made based on the price 
of the lowest bid without seeing the 
commitment, quality and timelines for 
completion of projects. 
 
AHP 
18.  Wang et al. (2006)/Taiwan Problems in government tenderer 
selection decisions as it is increasingly 
complex to select the qualified tenderers 
to achieve the best value for money and 
maintaining open and fair competition. 
 
AHP 
19.  Oladapo & Odeyinka (2006) 
/ Nigeria 
Difficult to select qualified and suitable 




20.  Wu et al. (2007) / US Problems in determining the priority 




21.  Wu (2007) / China Problems in getting competent tenderers 
in the selection process because their 
performances influence the benefits of 




22.  Mahmoodzadeh et al. 
(2007)/ Iran 
 
Difficulty in getting the best result for 
tenderer selection when quantitative and 
qualitative elements exist. 
 
Fuzzy AHPandTOPSIS 
23.  Tahriri et al. (2008) / 
Malaysia  
 
Complex problems in supplier selection 
because it involves qualitative and 
quantitative multi-criteria to get the 






Num. Authors/ Country Problems Technique 
 
24.  Jo & Kim (2008) / Korea Supplier selection in the multi-criteria 
decision-making process dealt with the 
optimisation of conflicting objectives 




25.  Palcic & Lalic (2009) / 
Slovenia  
Difficult to determine the best result of 
the evaluation of tenderers. 
 
AHP 
26.  Rafiei & Rabbani (2009) / 
Iran 
Conflicting criteria and objective 
function are involved in evaluation of 
technical projects and vastly employed 
to cope with the problem. 
 
ANP 
27.  Padumadasa & Rehan 
(2009) / Sri Lanka 
Problems in determining the framework 
to cope with multiple criteria, level of 




28.  Chang (2010) / China Rating of tenderers’ equipment has 




29.  Hendro (2010)/ Indonesia Problems in determining the priority 




30.  Kwok (2011) / Defence 
Science and Technology 
Agency (DSTA), Singapore 
Diversity in the composition of each 
project in the tenderer evaluation should 
meet the needs of military operations. 
 
AHP 
31.  Shen (2011) / China Problems in making strategic decisions 




32.  Toloo & Nalchigar (2011) / 
Iran 
The success of a supply chain is highly 
dependent on selection of best suppliers.  
 
DEA 
33.  Vinodh et al. (2011) / India Supplier selection encompassing various 
criteria and sub-criteria need to be taken 




34.  Abu Nemeh (2012)/ Saudi 
Arabia 
Selections are made based on low bid 
price, in addition to problem of lack of 
qualified consultants, budget pressures, 
limited time and lack of experience. 
 
AHP 
35.  Nikou & Moschuris 
(2012) / Ministry of 
Defence,Greece 
Difficulty in making the selection of the 
tenderer for critical defence 
procurements. 
TOPSIS 
36.  Yayla et al. (2012) / Turkey Difficulties in evaluating tenderers for 
the various representations of 
quantitative and qualitative criteria. 
 
Fuzzy AHP and TOPSIS 
37.  Sadeghi et al. (2012) / Iran Supplier evaluation and selection need 




Num. Authors/ Country Problems Technique 
criterion, which may be inconsistent and 
contradictory in a group of decision 
makers. 
 
38.  Gholipour et al. (2014) / 
Iran 
Problems in making decision in 






4. COMPARATIVE ANALYSIS OF MCDM TECHNIQUES USED FOR 
TECHNICAL EVALUATION OF TENDERERS 
 
As discussed in the previous section, various MCDM techniques have been used for the technical 
evaluation of tenderers. This section presents the comparative analysis of the MCDM techniques. 
Table 2 summarises benefits and limitations of the MCDM techniques employed in the technical 
evaluation of tenderers.  
 
Table 2: Benefits and limitations of MCDM techniques used for technical evaluation of tenderers. 
Num. Technique Benefits Limitations 
1.  AHP Fair and open process for the evaluation of 
tenderers (Shiau et al., 2003). 
 
Simplicity and transparency 
(Anagnostopoulos &Vavatsikos, 2006). 
 
Realism, capability, flexibility, easy-of-
use, timeliness and cost effectiveness 
(Palcic & Lalic, 2009). 
 
Effective and practical for complex 
tenders, making use of pairwise 
comparison analysis, which is simple and 
accurate (Padumadasa & Rehan, 2009). 
 
Versatility for a variety of projects or 
alternatives and criteria (Kwok, 2011). 
 
The importance of each criterion can be 
seen clearly as it is in the form of a 
hierarchical structure, while the 
consistency test reduces bias in making 
decisions (Aruldoss et al., 2013). 
 
Irregularities in rankings and the 
number of pairwise comparisons needed 
(Oladapo & Odeyinka, 2006). 
 
Strongly dependent on human judgment 
as a main element to determine the 
pairwise comparisons in evaluating 
tenderers (Aruldoss et al., 2013). 
 
Inadequate to handle the inherent 
uncertainty and imprecision associated 
with the mapping of the decision 
maker’s perception to exact numbers 
(Wu, 2007). 
2.  CBR Utilises the specific knowledge of previous 
experience to create a situation 
(cases)(Bhattacharya & Karnam,1997) 
Not capable to enhance the accuracy of 
the optimal decision and must be 
integrated with other techniques. 
(Alptekin & Büyüközkan, 2011). 
3.  ANP Independence among elements is not 
required and prediction is accurate because 
priorities are improved by feedback 
(Aruldoss et al., 2013). 
 
Time consuming and does not take into 
account the element of uncertainty in 
the evaluation (Aruldoss et al., 2013). 
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Num. Technique Benefits Limitations 
4.  Fuzzy 
AHP 
Capable of dealing with ambiguity, and 
managing quantitative and qualitative data 
simultaneously using fuzzy numbers 
(Hwang et al., 2005; Mahmoodzadeh et 
al., 2007). 
Needs additional data on optimistic and 
pessimistic values in human judgement 
(Rahardjo & Sutapa, 2002). 
5.  FST Fuzzy sets are able to evaluate the 
imprecision of criteria that are subjective 
(Sarkar & Mohapatra, 2006; Ho et al., 
2010). 
 
Can assess the ambiguity of data with 
mathematical theory and linear 
programming (Mahmoodzadeh et al., 
2007). 
 
Subjective because it depends on fuzzy 
numbers, which are not selected on the 
basis of common agreement, and are 
complex and difficult to understand 
(Ulutas et al., 2012) 
6.  DEA Is able to handle data that is not accurate 
(imprecise data) and identify under-
performing units, and provides 
performance measurement techniques for 
evaluating the effectiveness of tenderers 
(decision making units, DMU) (Wu et al., 
2007). 
 
A variety of inputs and outputs can be 
applied to this technique, with the 
relationship between both not being 
required. Direct comparison of the inputs 
and outputs can be done even when both 
are using different units (Aruldoss et al., 
2013). 
 
Not able to measure the efficiency of 
the tenderers (Wu et al., 2007). 
 
Cannot operate if it is not affiliated with 
any of the MCDM techniques for 
quantitative criteria (Ho et al., 2010; 
Ulutas et al., 2012). 
 
Its statistical tests cannot be applied for 
complex problems (Aruldoss et al., 
2013).   
 
7.  TOPSIS Able to measure the relative criteria of 
alternative results in a mathematical form 
(Mahmoodzadeh et al., 2007). 
 
Difficult to understand because it 
consists of many algorithms and needs 
to be combined with other techniques to 
obtain results more efficiently 





5. IMPLICATIONS AND RECOMMENDATION 
 
Based on the review conducted, it is found that AHP is the most practical and prevalent MCDM 
technique for technical evaluation of tenderers. It provides a framework to cover multi-criteria, in 
which the structural problem is assessed in the form of a hierarchy to evaluate the criteria, sub-criteria 
and alternatives. Moreover, it provides a fair and open process of assessment by taking into 
consideration the evaluators involved to avoid the issue of bias, and can be carried out with simplicity 
and transparency. The assessment is made using pairwise comparisons based on the judgement of the 
decision makers.The importance of each criterion can be seen more clearly and in detail as it is in the 
form of a hierarchical structure. AHP also provides a consistency ratio to determine the dependability 
of the decisions made. 
 
AHP depends on the evaluators giving the weight for each criterion. Obviously the evaluators 
involved must have expertise in the procurement of items rated as only the experts understand the 
criteria for the procurement specifications. The evaluators must have a level of strategic expertise to 
determine the importance of all aspects, such as the functionality of equipment or technology 
expertise. The procurement officer is also an important factor in the evaluation of tenderers, 
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particularly those involved in the assessment of the tenderer as it requires high expertise and skill on 
the items tendered in order to facilitate the assessment (Abu Nemeh, 2012). 
 
As AHP procedures relate to individual and group decision making settings, the appropriate approach 
is to use a lot of evaluators to avoid marginal decisions (Saaty, 1980; Saaty & Vargas, 1994; 
Büyüközkan, 2004; Ishizaka & Nemery, 2013).Some case studies recommend the use of three to 
seven evaluators to reduce the bias in assessing comparison pairs (Saaty & Vargas, 1994). 
 
Previous studies have shown that AHP is often used as a tool to perform the evaluation of tenderers to 
obtain the best decisions more effectively. It is commonly used in the industrial, factory, business, 
health and education sectors (Kunz, 2010). In addition, a number of countries use AHP to evaluate 
tenderers for defence procurements, including Australia (Gabb & Henderson, 1996), Hong Kong 
(Cheng  & Li 2004), Singapore (Kwok & Lim., 2006; Koh 2009; Teo, 2010; Kwok, 2011), Taiwan 
(Shiau et al., 2003), Lithuania (Banait  & Banaitis, 2006), Greece (Anagnostopoulos,& 
Vavatsikos, 2006), Slovenia (Palcic & Lalic, 2009), Indonesia (Hendro, 2010) and Saudi Arabia (Abu 
Nemeh, 2012). 
 
In Malaysia, AHP has been adopted tenderer evaluations. For example, Yahya & Kingsman (1999) 
implemented this technique, where it is used to identify priority rankings of tenderers and allocate the 
resources of priority needs. Tam & Tummala (2001) used AHP for the evaluation of tenderers of 
telecommunications systems. Similarly, Manoharan (2005) presented the AHP model in evaluation of 
sub-contractors. In addition, Tahriri et al. (2008) also applied this technique for the evaluation of 
tenderers to determine which should be selected to carry out the projects of a steel company. 
 
A significant disadvantage of AHP is its dependence on human judgment. The judgment of the 
experts must be made in accordance with the procurement’s procedures to ensure that no mistakes are 
made in the selection of tenderers. Furthermore, AHP is complex because of the large number of 
comparisons that are needed, resulting in difficulties for decision makers in selecting the best 
tenderers. The selection of criteria is also important in evaluation of tenderers to ensure that the 
judgment is done accurately and complies with the procurement’s requirements. AHP is also unable to 
handle the inherent uncertainties and imprecisions associated with the mapping of the decision 
makers’ perceptions to exact numbers. Hence, AHP may need to be combined with other methods, 
such as ANP or DEA, to produce the best decision making method for technical evaluation of 
tenderers.  To this end, studies on other MCDM methods should be further explored due to the 





This paper provided a review of MCDM techniques used for technical evaluation of tenderers. It was 
found that there are numerous problems in tenderer evaluations, with a number of MCDM techniques 
proposed to solve the problems. Acomparative analysis of these MCDM techniques was then 
conducted, focusing on their benefits and limitations. While all the techniques are capable of handling 
multiple quantitative and qualitative factors, the most used approach is AHP, as it provides a fair and 
open process of assessment by taking into consideration the evaluators involved to avoid the issue of 
bias, and can be carried out with simplicity and transparency. However, AHP is unable to handle the 
inherent uncertainties and imprecisions in technical evaluation of tenderers. Hence, other MCDM 
methods should be explored to address this limitation. This can definitely aid researchers and decision 
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